A fast growing literature of multisensory emotion integration notwithstanding, the chemical senses, intimately associated with emotion, have been largely overlooked. Moreover, an ecologically highly relevant principle of "inverse effectiveness", rendering maximal integration efficacy with impoverished sensory input, remains to be assessed in emotion integration. Presenting minute, subthreshold negative (vs. neutral) cues in faces and odors, we demonstrated olfactory-visual emotion integration in improved emotion detection (especially among individuals with weaker perception of unimodal negative cues) and response enhancement in the amygdala. Moreover, while perceptual gain for visual negative emotion involved the posterior superior temporal sulcus/pSTS, perceptual gain for olfactory negative emotion engaged both the associative olfactory (orbitofrontal) cortex and amygdala. Dynamic causal modeling (DCM) analysis of fMRI timeseries further revealed connectivity strengthening among these areas during crossmodal emotion integration. That multisensory (but not low-level unisensory) areas exhibited both enhanced response and region-to-region coupling favors a top-down (vs. bottom-up) account for olfactory-visual emotion integration. Current findings thus confirm the involvement of multisensory convergence areas, while highlighting unique characteristics of olfaction-related integration. Furthermore, successful crossmodal binding of subthreshold aversive cues not only supports the principle of "inverse effectiveness" in emotion integration but also accentuates the automatic, unconscious quality of crossmodal emotion synthesis.
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Organisms as primitive as a progenitor cell integrate information from multiple senses to optimize perception (Calvert et al., 2004; Driver and Noesselt, 2008 ; based on human and nonhuman primate data). This synergy is especially prominent with minimal sensory input, facilitating signal processing in impoverished or ambiguous situations (known as the principle of "inverse effectiveness"; Stein and Meredith, 1993). Fusing minute, discrete traces of biological/ emotional significance (e.g., a fleeting malodor, a faint discoloration) into a discernible percept of a harmful object (e.g., contaminated food), multisensory emotion integration would afford particular survival advantage by promoting defense behavior. Research in multisensory emotion integration has grown rapidly (cf. Maurage and Campanella, 2013), but the prevalent application of explicit (vs. subtle, implicit) emotion cues has limited the assessment of this ecologically highly relevant principle in integrating emotion across modalities.
Furthermore, the "physical senses" (vision, audition and somatosensation) have dominated this research, with the "chemical senses" (olfaction and gustation) largely overlooked (Maurage and Campanella, 2013) . Nevertheless, among all senses, olfaction holds a unique intimacy with the emotion system, and olfactory processing closely interacts with emotion processing (Yeshurun and Sobel, 2010; Krusemark et al., 2013) . This intimate association stands on a strong anatomical basis: the olfactory system is intertwined via dense reciprocal fibers with primary emotion areas, including the amygdala and orbitofrontal cortex (OFC; Carmichael et al., 1994 ; based on the macaque monkey), and these emotionproficient regions reliably participate in basic olfactory processing to the extent that the OFC (the posterior OFC in rodents and the middle OFC in humans) is considered as a key associative olfactory cortex (Zelano and Sobel, 2005; Gottfried, 2010 ; based on human and rodent data). Importantly, olfaction interacts with emotion processing across sensory modalities. Olfactory cues can modulate visual perception of facial emotion and social likability, even at minute/subthreshold concentrations (Leppanen and Hietanen 2003; Li et al., 2007; Zhou and Chen, 2009; Forscher and Li, 2012; Seubert et al., 2014) . Preliminary neural evidence further indicates that emotionally charged odors modulate visual cortical response to ensuing emotional faces (Seubert et al., 2010; Forscher and Li, 2012 
